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in translating and transcribing the necessary information from 
more than 35,000 invoices gathered from every customs district 
in the IJnion. 

For every single article mentioned in each entry an individual 
card was made, stating thereon the country of origin, the quantity 
and value, and the English name as translated from the foreign 
language. More than go,ooo such cards were made out. These 
go,ooo cards were then assembled into groups containing the same 
ar_ticles, and the quantities and values, according to  country of 
origin, were totaled. This information was then transcribed to 
larger cards and the foreign monetary and quantitative terms con- 
verted into American dollars and units of weight. The quanti- 
ties from the various countries of exportation were ascertained 
and expressed in percentages employing the entire quantity im- 
ported as the equivalent of one hundred per cent. The follow- 
ing are examples of the information to be presented in the census 
and the manner of presentation: 

Quantity Country Per 
Value Lbs. of Origin cent 

Titanium Potassium Oxalate.. . . $839 4,859 Germany 53.9 
England 46.1 

Carbon Tetrachloride.. . , . , . . . . $32,616 657,409 Germany 97.9 
Italy 1 . 9  
Canada 0 . 2  

Tartaric Acid.. . . . . . . . . . . . . . . . $218,856 906,614 Germany 39 .1  
England 19.8 
Italy 1 7 . 1  
Austria 9 . 1 '  
Netherlands 7 . 8  
France 7 .1  

The mass of statistical data collected was so great it was 
deemed advisable to  incorporate in the body of the census only 
those articles having a total value in excess of $100. At present 

there are over 3,000 articles having a value of over $100, as 
compared with 75 classes now provided for in Table 9. The 
number of articles is steadily increasing and will approximate 
about 4,000. Those articles having a total value less than 
$100 will be listed alphabetically as an appendix to the census. 
The grand total value of all these articles less than $roo will be 
shown in the census. 

It is hoped that this Census of Chemical Imports will clearly 
present to domestic manufacturers of chemicals, allied chemi- 
cals, drugs, and medicinals what they may expect in the way of 
foreign competition when this world conflict is over; that this 
information will be in such detail and so definite that American 
production of these commodities will be stimulated; that every 
American manufacturer dependent upon these commodities will be 
able to obtain them as a result of American production; and that 
an American chemical industry brought into existence through 
extraordinary circumstances will remain and grow to be one 
of the bulwarks of American industrial progress and development. 

Would i t  not be advisable to present to the American manu- 
facturers in a series of half a dozen well-stated publications, 
covering the chief classes of materials provided for in the census, 
such as coarse chemicals, paints, perfumes, oils, fertilizers, and 
synthetic medicinals, the information contained in the census 
relating to  these articles, the quantities and values of the same 
imported during the year 1917-1918, and the quantities and 
values produced and consumed in the United States during the 
same year, so that each manufacturer of a particular class of 
articles will be cognizant to a minute degree of all factors affect- 
ing his trade? 

I CURRENT INDUSTRIAL NEWS I 
By A. MCMILLAN, 24 Wcrtend Park St., GIasgow, Scotland 

ANALYSIS OF WHITE METAL 
As rapid analyses of white metal are frequently made, the 

following note on the subject, which appeared in the 2. angew. 
Chem., for April 301 may be of interest. About 1 g. of the metal 
borings is dissolved in 10 cc. nitric acid, density 1.41 the Soh- 
tion being diluted with 5 0  or 100 cc. hot water, boiled for 5 
min., and then filtered. The moist Precipitate (consisting of 
oxides of tin and antimony) is washed into a Conical flask, 
heated and diluted with water; about 2 g. of Pure Powdered 
iron are then dropped into the flask and the liquid is kept a t  
soo c. for about I hr., air being excluded. The tin Will have 
di'ssolved as stannous chloride, which is estimated by ferric 
chloride, while the antimony is precipitated as metal on the 

VENEZUELAN TRADE INQUlRIES 
The British Consul a t  Caracas reports that a firm of com- 

mission agents in that city desires to represent in Venezuela, 
firms dealing in drugs and medicines, hardware, etc., also that  a 
firm a t  Barquisimets would be glad to get into touch with firms 
interested in importing castor-oil beans. These latter have 
recently, in not inconsiderable quantities, been shipped to the 
United States, and in view of the good market obtained, this 
plant, previously regarded as a weed, is now being assiduously 
cultivated in Venezuela. The oil furnished by these beans is 
said to be the only one which satisfies all the requirements for 
lubricating aeroplane engines. 

excess of the iron which is extracted with hydrochloric acid. 
The original filtrate contains the lead, copper, iron, and zinc 
of the white metal. Sulfuric acid is added to  the solution which 
is evaporated to dryness and redissolved in water. The lead 
remains insoluble as sulfate and the other metals pass intp solu- . tion. The copper is precipitated by sulfureted hydrogen; 
the iron is oxidized by bromine water and precipitated as hy- 
drate by caustic soda. The zinc is finally precipitated from 
the filtrate, previously made acid with hydrochloric acid, by 
soda. 

LUBRICATING OIL 
Oil of a quality suitable for aeroplane motors is being obtained 

in Russia largely from hempseed. The presses produce a yield 
of from 5 to  6 per cent of a dark gray colored oil. Refining and 
filtering processes give as a pure lubricating product, 30 per 
cent of a clear yellow oil. The crude residue is used for soap 
making. As the manufacture has been carried on mainly by 
Austrian prisoners of war, the processes will soon be made 
known in Austria and Germany where, consequently, large 
quantities of seed are already available. 

POTASH SALTS IN CHILE 
The existence of nitrate of potassium as a by-product of the  

nitrate of sodium industry has been engaging the attention of 
chemists and mining engineers in Chile for some time past. 
According to the Canadian Weekly Bulletin, one of the best known 
scientists in Chile claims to have discovered a process for its 
extraction by refrigeration and is proving the efficiency of the 
process by practical application. From his investigations he 
has ascertained that potash exists in all the nitrate regions, be- 
ing most plentiful in the Tarapaca region, followed by Taltal, 
Antofagasta and Tocopilla in rotation of importance. Out of 
165 oficinas, there are a t  least IOO whose caliches contain I to z 
per cent of potassium nitrate. He estimates that in the residues 
of the saltpeter industry, 600,000 tons of potash are thrown 
away yearly. Analyses made of saltpeter ready for shipment 
proved the existence in this of 0 . 7  to  3 .6  per cent. If an aver- 
age of I per cent be taken out of 3,000,000 tons of sodium ni- 
trate exported, there are 30,000 tons of potassium nitrate given 
away. Of the 600,000 tons thrown away in the residues of the 
oficinas supposing that only 60 per cent is utilized, there remain 
for exportation 360,000 tons. 
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NEW CONCRETE MIXER 
A machine recently brought out by Messrs. Winget, 25 Vic- 

toria St., London, says the Times Trade Supplement, is designed 
particularly for the efficient mixing of semi-wet concrete, though 
it is also adapted to the mixing of concrete of any consistency 
to  the other extreme of wetness. It consists of six patent chain 
paddles rotating a t  35 r. p. m. in a semi-circular trough. Pad- 
dles of this form, i t  is stated, increase the mixing by more than 
IOO per cent as compared with the solid spades previously used, 
and also present the advantage that no stone can wedge be- 
tween them and the trough so that aggregate of any shape or 
description can be used. The cement and aggregate are fed 
into a hopper above the trough into which they are discharged 
by the depression of a lever, and water is added at  any stage in 
any quantity by turning a tap in an overhead pipe, which in- 
sures even distribution. The mixed concrete is finally dis- 
charged by pulling a second hand lever, which rotates the trough 
on its trunnions. At present the machine is being made in 
one size only, with a capacity of 3 cu. f t .  Through this 60 
completely mixed charges can be passed in an hour, equivalent 
to 67 cu. yds. per working day of IO hrs. The machine, which 
weighs I1/4 tons complete, is driven by a 2 ‘ / 2  h. p. paraffin 
engine. A larger size with a capacity of 1/2 cu. yd. is now being 
tested and will, it  is expected, be ready for commercial manu- 
facture shortly; its weight complete is about 3 tons and it is 
driven by an 8 h. p. paraffin engine, which is arranged through a 
friction clutch also to  rotate the trough on its trunnions for 
discharge. 

COMBUSTION OF COAL 
It has been shown by experiment, says the Engineer, that the 

sulfur contained in coal in the form of pyrites is not the chief 
source of spontaneous combustion, as was formerly supposed, 
but the oxidation of the sulfur in the coal may assist in breaking 
up the lumps of coal and thus may increase the amount of fine 
coal which is particularly liable to rapid oxidation. Even this 
opinion is not unanimously endorsed. In spite of experimental 
data showing that sulfur is not the determining element in spon- 
taneous combustion, the opinion is widespread that, if possible, 
i t  is well for storage purposes to choose a coal with a low sulfur 
content. 

BATIK DYEING PROCESS 
A special display of textiles dyed by the Batik process was 

exhibited a t  the Leipsic Spring Fair this year and in a statement 
issued by the Textil Zeitung information was given that the use 
of the process was spreading rapidly among manufacturers and 
was likely to  become a great and important branch of the textile 
industry after the war. “Batiking” is well known to United 
Kingdom manufacturers and United Kingdom firms were the 
first to  offer to the Straits Settlements, where it was originally 
introduced from Java and is exceedingly popular, goods dyed 
either by the same or a modified batik process. The Textd 
Zeitung claims that the process has been amplified and perfected 
in Germany during the war. Certain tissues, which hitherto 
would not take certain colors, can now be dyed. Stuffs, blouses, 
stockings, hats, etc., can be redyed by it when they are old and 
can take a lighter color or be entirely changed. It has been 
possible to use apparently useless or faded goods. The follow- 
ing account of the batik process written by an authority in the 
Netherlands East Indies is of interest: To batik signifies to 
cover a cotton fabric with a thin ground of wax before plunging 
i t  into a bath of dye so as to preserve from the latter certain 
parts of the stuff thus forming a design. This operation, re- 
peated several times in succession but with a dye of different 
color on each occasion, and with the stuff recoated so as to pre- 
serve different portions from the dye, finally produces a design 
which is often of real artistic value. 

LAMP TESTS 
In the Schweizerische Elektrotechnische Zeitschrift, for January 

5 last, is given a summary of the results obtained from tests 
of various lamps with the orthochromatic plates and silver eosin 
plates prepared by two German firms. The tables show wattage 
and candle power of various lamps and their actinic value, abso- 
lute and per watt and per Hefner candle power for both kinds 
of plates with and without yellow filters. The lamps tested in 
this way were the Hefner lamps, vacuum and gas filled, tungsten- 
wire lamps, arc lamps with solid carbons and yellow and white- 
flame carbons, enclosed arcs and quartz-enclosed mercury arcs. 

NEW RADIOACTIVE ELEMENT 
The Chem. Trade Journal, 62 (rg18), 512, quoting from the 

Munchener Newste Nachrichten, says that after a number of 
unsuccessful attempts by several scientists to  discover the 
mother substance of actinium, recent efforts have succeeded 
not only in isolating this substance but also a new radioactive 
element of great emissive power. I,. Meitner states that the 
material taken as a starting point for the investigation was the 
residue, insoluble in saltpeter and acids of pitchblende, which 
forms the raw product of radium. This residue was subjected to 
treatment which finally left undissolved only the substance of 
the tantalum group, and this final residue showed a radiation, 
a t  first weak but afterwards increasing greatly though grad- 
ually, which mainly proceeds from the evolution of ‘actinium, 
showing that the element contains actinium and must, indeed, 
be its mother substance. The new element has been named 
Protactinium. Its period of semi-integration, i. e., length of 
time which elapses before half the atoms are separated from 
one another, probably fluctuates between 1,200 and 18,000 yrs. 
The production of protactinium requires large quantities of 
raw material; for about I kilo of the pitchblende residue insolu- 
ble in saltpeter and acids 73 milligrams of protactinium are 
obtained. The substance is obtained in the form of a white 
powder which contains the new element a t  first only in very 
small proportions and with a large admixture of earthy acids. 
Experiments for the separation of the element from the acids 
will be undertaken immediately. 

RUBBER-SEED OIL 
The report of the Federated Malay States Agricultural De- 

partment shows evidence of the growing tendency to apply 
scientific methods to the rubber industry. A description is 
given of the method of manufacture of rubber-seed oil and its 
residual product with a view to putting it on a commercial 
basis. It would seem, from the report, that this high-grade 
oil requires hardly any refining, is obtained from a waste product 
available in great quantity, easy to collect, transport and store 
and easy to crush. It would certainly pay in normal times 
to ship the seeds or kernels but, as the prospects of freight 
facilities for some years do not present a bright outlook, i t  
would seem that shipping the oil is the better proposal. Oil 
keeps better than seeds and is more easily stored. Experiments 
with a consignment of 30 tons of seeds sent to  England resulted 
in $250 per ton being obtained for the oil, while $40 per ton was 
realized for the residual cake. At the time linseed oil stood 
at  $300 per ton. The difference of $50 per ton may be put down 
to the prejudice with which all new products have to  contend. 
As far as can be foreseen, rubber-seed oil will occupy a place 
but little inferior to  linseed oil as soon as the world’s markets 
have acquired confidence in the new product. Finally, the 
production of rubber-seed oil would not interfere with the 
market for coconut oil or sesame, as these oils are used essen- 
tially as human foods in the form of margarine and cooking 
fats. These oils are never used (as rubber-seed oil is likely to  
be) for paints, varnishes, red and white lead, packing composi- 
tions for joints, soft soap manufacture and the like. 

’ 
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THE SCHOOP METAL-SPRAY PROCESS 
According to a note by K. Matzinger in the Anzeiger f u r  

Elecktroteknik und Maschinen-Bau, April 28, 1918, by increasing 
the “atomizing pressure” in the pistol of the Schoop appara- 
tus, metal deposits of very fine grain and high density and 
strength have recently been obtained. The pistol is a blow- 
pipe in which the metallic bead, fused by the flame, is torn away 
and atomized by the current of compressed air. The ordinary 
working pressure of the air is 3 . 5  atmospheres, but the pistol 
operates on the injector principle and the actual atomizing 
pressure was so far only I ,  5 atmospheres. This pressure has 
recently been raised to 2 5 and 3 atmospheres without increas- 
ing the working pressure, with very promising results. A lead 
pipe, I mm. wall thickness, made by the improved process, was 
filled with hydrogen a t  5 atmospheric pressure while lying in 
water; no hydrogen escaped while hydrogen bubbles forced 
their way through a lead pipe made by the old process. I n  
another experiment plates of sheet iron were covered with lead, 
one or two coatings a t  pressures of I 5 or z . 5  atmospheres. 
The one or two coatings of the old process did not prevent sub- 
sequent rustings of the iron, but both the one coating and the 
two coatings of lead deposited a t  the higher pressure kept the 
plates free from rust when they were placed in water. . 

CATALYTIC PROCESSES IN GERMANY 
The Badische Anilin Company is developing some promising 

catalytic processes, says the Gas World .  When a mixture of 
two volumes of carbon monoxide and one volume of hydrogen 
is passed over asbestos impregnated with cobalt or osmium 
oxide and some caustic soda, a t  temperatures from 300’ to 420’ 
C. and pressures from IOO to 120 atmospheres, the result is the 
production of water, carbonic acid, methane, higher hydrocar- 
bons and oxygenated compounds such as aldehydes. The hydro- 
carbons are saturated and unsaturated with a boiling point 
above 250’ C. If carbon dioxide is used instead of carbon 
monoxide, the yield of hydrocarbons is reduced. By adding 
nitrogenous or sulfur-containing components to the gas mix- 
ture employed, nitrogenous or sulfur-containing organic com- 
pounds are produced by the catalyzers. Catalyzers of higher 
heat conductivity, such as rods or wires of metals or carbides, 
especially those of the iron group, tend to prevent the reaction 
from hanging back. 

CADMIUM IN BRASS 
As much of the zinc now imported into France contains con- 

siderable proportions of cadmium, Leon Guillet (Comptes rendus, 
March 6 ,  1918) has investigated the influence of cadmium on 
the mechanical properties of brass. He prepared alloys contain- 
ing 7 0  to 60 per cent copper, 28 to 40 per cent zinc, and up to 
4.54 per cent cadmium. The high percentage of cadmium is 
accompanied by a relatively high percentage of lead to  which 
Guillet does not draw attention. The other impurities were 
iron and tin, neither present in more quantity than 0 .  I per 
cent. €€e found that cadmium had little influence on the proper- 
ties of the brass, as long as cadmium did not exceed I per cent, 
and higher percentages are fortunately rare. The influence of 
cadmium was distinctly deleterious. I t  lowered the hardness 
and general strength and this was particularly noticeable in the 
impact tests which were made on notched bars. The elongation 
was hardly affected as long as the cadmium remained below 2 

per cent. For low percentages the cadmium could be traced 
in fine lines surrounding the grains of alloy; when the percentage 
went higher the cadmium was seen to  be isolated in round grains. 
It would appear that the cadmium enters into solid solution 
when present in small proportions. The detrimental effects 
of the presence of cadmium were more striking in an a than in 
an a-8 brass. 
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ACID RESISTING FERROSILICONS 
The publication by Camille Matignon in Conzptes Rendus of 

May 21, 1918, of the results of corrosion tests of his comes some- 
what late. He conducted tests in 1913 with the alloys then 
obtainable and the analyses and corrosion values are interesting. 
His alloys contained between 13 and 17 per cent silicon, nearly 
I per cent manganese and in addition to the usual phosphorus 
and sulfur only the constituents we mentioned. The mCtillure 
of Adolphe Zouve contained 2.  j per cent aluminum; one of the 
two elianites (an Italian product) contained 2 . 2  per cent of 
nickel and seemed to  be less corrodible, owing to this constit- 
uent; the other ferrosilicons mere ironac and duriron. Matignon 
further tested a ferroboron containing 70 per cent iron, I j , 4  per 
cent boron, 4 . 9  per cent silicon, and 3 . 3  per cent manganese ; 
and Borcher’s metal, a nickel chromium alloy containing 64 6 
per cent nickel, 32.3 per cent chromium, o 5 per cent silver, 
I .8 per cent molybdenum. The corrosion tests were made in 
boiling nitric acid and in boiling acetic acid and butyric acids, 
concentrated and diluted. The ferroboron was easily attacked; 
the Borcher’s metal differed from the other alloys by resisting 
diluted acids better than concentrated acids, but was not other- 
wise superior to  them. The best metillure was a very homo- 
geneous alloy. Xone of the alloys resisted hydrochloric acid, 
and there is no mention of sulfuric acid. Some of the tests 
were continued for a period of 360 hrs. 

NEW NORWEGIAN INDUSTRIES 
A recent exhibition in Christiania illustrating Norwegian in- 

dustrial self-help shows that an extensive work has been under- 
taken to make Norway more independent oE foreign supplies. 
A factory for the making of crucibles based on artificial graphite 
from the Arendal Smelting Company will soon commence opera- 
tions a t  Langesund. Ferromanganese was formerly imported, 
but is now made a t  the Fiskaa Works, several concerns having 
taken up the manufacture of electrodes, of which 8,000 tons 
were formerly imported per annum. The requisite quantity of 
sulfate of aluminum, some 400 tons per year, is now being made 
within the country. Chloride of lime, soda lye, glue and various 
dyestuffs, red lead, etc., will be manufactured on a basis which 
will leave some for export, after the country’s requirements 
have been met. Iodine, which formerly it did not pay to manu- 
facture on account of the powerful Iodine Trust which the war 
has broken, will now be made on a scale large enough to supply 
all Scandinavia. A Holmestrand concern has worked out new 
methods for the preparation of bismuth and various prepara- 
tions from it. Nitrocellulose and collodion cotton are now being 
made from ordinary cellulose, which seems to yield a suitable 
product. Formerly Norway imported her entire requirements 
of grinding materials, especially from America, Germany, and 
Austria, but now these are being entirely covered by home 
manufactures. The exhibition also comprised electric lamps, 
porcelain articles for electro-technical purposes, and material 
for the complete equipment of electric installations, electric 
cables, etc. __- 

NEWFOUNDLAND COD-LIVER OIL 
The Imperial Institute, London, is calling the attention of 

importers to Newfoundland cod-liver oil. Hitherto the bulk 
of the refined medicinal cod-liver oil used in the Empire has been 
of foreign origin, Newfoundland having devoted attention chiefly 
to the production of industrial cod-liver oil for currying leather. 
The oldest British colony has, however, now taken its cod-liver 
oil industry seriously in hand and is in a position to provide 
not only the industrial oil, for which it is famous, but also refined 
oil equal in quality to the finest medicinal oil produced in Nor- 
way. The Imperial Institute is prepared to supply analyses 
of Newfoundland oil, names of exporters and other information 
on the subject to importers interested in this branch of trade. 
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NATIONAL METAL AND CHEMICAL BANK 

The directors of the National Metal and Chemical Bank have 
issued a circular, says the Chemical Trade Journal, detailing the 
objects of the bank. For the purpose of its business, it  is to  
assist “in the coordination of British interests in the base metal, 
chemical and allied industries.” It has already acquired ex- 
tensive interests in undertakings producing iron ore, coal and 
the principal nonferrous metals and, through its associated 
concerns, is in a position to arrange for the smelting and refining 
of gold, silver, lead, bullion, lead ore, zinc ore, etc., and to sup- 
ply all descriptions of manufactured lead, zinc and alloys. The 
bank is also largely interested in chemical undertakings, pro- 
ducing dyes of all kinds, sulfuric acid in large quantities, and in 
superphosphate works in course of construction. 

DISCOLORATION OF WHITE PAINT 

Zinc-white enamels frequently turn yellow and brown, espe- 
cially in warm atmospheres both in the light and dark. In  some 
cases this discoloration is merely a staining of the paint with 
atmospheric dust and dirt. In others it is not without reason 
attributed to the presence in the pigment or oil of traces of , 

lead. Dr. D. F. Twiss discussed the question in the Journal of 
Chemical Industry, June 29, 1918, and found that lead cannot 
in all cases be responsible, since the discoloration sometimes pro- 
ceeds in the absence of all sulfureted hydrogen and is not ac- 
celerated by its presence. Thelinseed oil and varnish them- 
selves tend to turn brown when absorbed by dry filter paper 
and kept for a few hours a t  60’ C., and the brown color appeared 
quite as readily when this experiment was performed in sealed 
tubes, charged with pure carbon dioxide as under ordinary con- 
ditions; thus the presence of oxygen and the action of high 
temperature which would polymerize the oil, are not a t  all es- 
sential, contrary to expectation. On the other hand, it proved 
possible to bleach the brown tint again by the light rays from a 
quartz-mercury lamp. For this reaction the presence of oxygen 
is necessary as was expected, the real bleaching agent being the 
ozone. Dr. Twiss was able to repeat the discoloration and bleach- 
ing experiments several times with the same specimens. The 
effects might also be due to the presence of manganese or of 
alkalies, but the experiment in carbon dioxide is against the 
latter assumption and, even if radioactivity should be con- 
cerned in the phenomena, which is not unlikely, the color change 
would ultimately be the manifestation of a chemical change in 
the pigment or medium. 

GAS IN GLASS INDUSTRY 

At the annual meeting of the Society of Chemical Industry, 
Dr. Morris Travers gave an account of the establishment of 
one of the three large British glass works which have been 
brought into existence since the war began. Dr. Travers said 
that in the early experiments a t  one factory oil-fired furnaces 
were used, but eventually it was decided to put down a gas- 
fired furnace which was built and running in seven weeks and 
was capable of turning out 5 tons of glass per week. This was 
a non-recuperative furnace, but a later one was recuperative. 
The greater control and quicker working which gas gave opened 
up the prospect of knocking off the night shift which was now 
necessary in this industry. Discussing the requirement in re- 
gard to chemical glass, Dr. Travers commented on the fact 
that  every chemist wanted an infinite range of beakers. That 
meant that blowing machines could harly be used in the industry 
because the large variety meant that  only a comparatively 
few of each could be made. If it were possible, as he believed 
it was, to have beakers in three sizes only, between the liter 
and 50 cc., instead of eight, blowing machines could be intro- 
duced which would considerably reduce the cost of manufac- 
ture. 

A N D  E N G I N E E R I N G  C H E M I S T R Y  Vol. IO, No. II 

HEATING IN A LIQUID 
There has been prepared by Messrs. J. Wright & Company, 

Birmingham, says the Gas Journal, a useful booklet on the “Use 
of liquids, consisting of fusedsalts or mixtures of salts for the 
heating, quenching and tempering of carbon steel and high 
speed steel.” Attention is drawn to  the advantages of heating 
in a liquid and there are brief descriptions of various kinds of 
melts that  have been evolved for different purposes. There 
are numerous difficulties encountered in the use of a lead bath 
for heating, and these are pointed out. Barium chloride is 
used for heating high-speed steel and “Pyromelt” for carbon steel 
or carbonized work. The latter is so light that the trouble ex- 
perienced in the case of lead of articles floating on the surface 
does not arise. Then there is “Feusalt” for quenching high- 
speed steel, for tempering and for heat treatment; “Tempermelt” 
for tempering and for heat treatment; and patent “Quenchoid” 
for tempering carbon steel and for heat treatment. The book- 
let also contains illustrations of Wright-Brayshaw furnaces for 
the various salts, and the final page is devoted to a comparison 
of the Centigrade and Fahrenheit scales. Copies of the book- 
let may be had on application to the firm. 

SOURCES OF ORE 

According to Metall und Erz, new sources of mineral wealth 
are to be found in European Turkey. Copper ore exists in 
great quantity in Turkish Rhodope in the neighborhood of 
Yardimli. In the Turkish Balkans, ores of nearly all the metals 
occur, while gold is found in Markova Reka, south of Uskub. 
In the neighborhood of Kratova, gold, and galena, containing a 
fairly high percentage of gold, have been found. Chromium ore 
in abundance has been discovered near Niausta on the Saloilika- 
Monastin railway. The mountain range of Southern Macedonia 
is especially rich in chromium ore and there are also ores of 
iron, antimony and lead. 

BOLIVIAN WOLFRAM INDUSTRY 

According to the latest available figures, nearly 2 j per cent 
of the output of wolfram in Bolivia is enemy-controlled. The 
total production in 1916 compiled from figures giving the output 
of the mines was: in non-enemy mines, 2,388 metric tons, of 
which 1,364 tons were sent to the United States and 1,360 to 
the United Kingdom; in mines belonging to the enemy, 658 
tons were consigned to the United States. 

GAS AND PETROL ENGINES 
A series of vertical gas and petrol engines are described and 

illustrated in a catalog sent by the Keighley Gas and Oil 
Engine Company, of Keighley. They are made with one, two, 
or four cylinders, and while the one- and two-cylinder types are 
arranged for thermo-siphon cooling with radiator, water cir- 
culation is employed in the four-cylinder type, a centrifugal 
pump being driven from the cam shaft, as is the magneto, by a 
silent chain. In the two- and four-cylinder engines oil is forced 
under pressure to all the bearings by means of a geared pump 
driven from the cam shaft by skew gears, while in those with a 
singl’e cylinder a pump of the plunger type is employed. A 
centrifugal governor, totally enclosed with all its connections in- 
side the crank case, is coupled direct to  the throttle value in 
the carbureter and varies the mixture to  suit the load. A 
number of self-contained electric generating sets, with the en- 
gine, dynamo and all accessories mounted on a cast iron base 
plate, are illustrated in the catalog, which also describes similar 
self-contained air compressor and pumping sets, together with 
stationary, semi-portable and portable engines for farm and 
estate duty. 



Nov., :rg18 T H E  J O U R N A L  O F  I N D U S T R I A L  

ANTIFRICTION METALS 
A French report on new antifriction metals includes trials of 

alloys consisting chiefly of aluminum, cadmium, magnesium, 
and especially of zinc. Such alloys were designed to reduce 
as far as possible the use of copper, tin, lead, and antimony, 
and the most satisfactory results are stated to have been given 
by a compound of 63.3 per cent zinc, 21.3 per cent tin, 12 per 
cent lead, and 3.3 per cent copper. 

HYDROSULFITES 

At a meeting a t  King’s College, London, Mr. F. Rogers said 
that the value of hydrosulfites in their application to industry 
seems to have been fully recognized by German chemists and 
that much labor had been expended in the problem of solidifying 
them. French and American chemists had also worked a t  the 
problems with the result that they were now obtainable in a 
stable form. Sodium hydrosulfite is extremely valuable as a 
reducing agent, one of its principal uses as such being in dyeing 
with indigo. It is also used for clarifying sugar, molasses, 
edible oils, soaps, etc. It is a valuable straw bleacher and is 
prepared in a convenient form for the removal of stains. Up 
to the present time, English chemists have never taken sufficient 
interest in the compound but now it can be obtained in large 
quantities, thus enabling industries to be carried on, which 
otherwise would have been crippled. 

METALLIC LIQUIDS 
A pamphlet received from Messrs. George Lillington & Co., 

of 40 Holburn Viaduct, E. C. I., describes their “Metalo” liquid 
which in various forms is used for hardening concrete and cement, 
For waterproofing and hardening external and internal walls, 
roofs and old work, for waterproofing wood and preserving i t  
from rot, decay and vermin, for hardening wood and plaster and 
rendering them waterproof and fire-resisting, and for preserving 
iron and steel work. Some tests are quoted showing the effect 
of the liquid, which is merely added to the water used in mixing, 
on the strength of concrete. Briquettes made of three parts 
of sand to one of cement, which gave under pulling tests 275 
Ib. per sq. in. after 14 days, and 345 lb. per sq. in. after 28 days, 
gave 316 lb. per sq. in. after 14 days and 388 lb. per sq. in. after 
28 days when a I to 5 solution was employed. A 6-in. cube of 
concrete, containing three parts of aggregate to  one of cement, 
together with 5 per cent of the liquid, had a crushing strength 
of 43.6 tons a t  the end of 28 days, whereas the crushing strength 
of a similar cube not treated with the liquid was only 33 tons 
after the same time. 

STARTING RHEOSTATS 
A list received from the British Thomson-Houston Company, 

of Rugby, describes two forms of starting rheostats for electric 
motors, in both of which the switch and resistance are enclosed 
in such a manner as to prevent access of dust and give complete 
protection to all live parts. In  one form, intended for use with 
motors from 0.25 to 7.5 h. p., the contact brush is of the skate 
type, pressed on the contacts by means of a steel spring, and 
the starting period allowed is 30 seconds with normal full cur- 
rent. In the other form for motors of 3 to 40 h. p. the contact 
brush is made up of a carbon portion, which reduces sparking to 
a minimum, and of a brass portion which carries practically all 
the current; a starting period of 40 seconds is allowed. TBese 
rheostats comply with the Home Office Rules for the use of 
electricity in factories, and with the British Engineering Stand- 
ard’s Association’s specification for normal duty rheostats. 
They can be used for starting and stopping motors as often as 
four times an hour, though this starting duty does not repre- 
sent the limit since the resistance units are constructed to with- 
stand excessive temperatures without damage. 
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AIR RAID SIGNALS 
Engineering publishes some interesting particulars of the Chal- 

lot rotating vanes and the series of horns forming the sirens 
now mounted on monuments in numerous French towns to give 
warning of the approach of hostile air craft. The siren consists 
of a casing or stator within which an aluminum rotor revolves on 
ball bearings. The stator and rotor each have a number of 
openings generally rectangular. Vanes for canalizing the air 
start from the center of the rotor and end a t  the rotor openings. 
When the rotor revolves centrifugal force drives the air through 
the openings and the flow is alternately permitted or interrupted 
according as the openings in rotor and stator coincide or not. 
The rotor is driven by an electric motor of 12 to 15 h. p. Conical 
horns of suitable shape and length are connected to each opening 
of the stator in order to amplify the sound. The Paris sirens 
have a total weight of 1,700 lbs. and in the city cannot be heard 
beyond a radius of I. 5 km. (under I mile), although in the open 
the range may be as high as 8 to IO km. Hand-operated sirens 
have also been built for giving the alarm in small towns. 

OXIDATION OF AMMONIA 
At the British Scientific Products Exhibition held in London 

during August, a unit plant for the oxidation of ammonia to 
oxides of nitrogen was exhibited. Such a plant was not ex- 
tensively used outside Germany before the war and there is 
reason to believe that the Germans have relied on it very largely 
for their output of nitric acid for explosives, as well as in the 
manufacture of sulfuric acid by the chamber process. The 
method is now in use in this country and several large firms 
such as Brunner, Mond and Company and the United Alkali 
Company are using apparatus similar to the plant shown a t  the 
Exhibition. 

SYNTHETIC RUBBER 
At a recent meeting of the German Bunsen Society held a t  

Berlin, the question of synthetic rubber was discussed and its 
possibilities as a substitute for the natural product were con- 
sidered.’ The world’s requirements before the war amounted 
annually to some 145,000 tons. Since 1914, however, the de- 
mand apart from the needs of the Central Powers has increased 
to zzo,ooo tons. Of this quantity America takes the greater 
part. In the period 1910-12, according to the Chem. Trade 
Journal, 63 (1918), 162, attempts were made by Frantz Hoff- 
man a t  Leverkusen to produce a substitute by synthetic pro- 
cesses. These were in large measure successful but the constant 
fall in prices of the natural product resulted in the partial 
abandonment of the experiments. The enormous demand 
brought about by war conditions and the shortage in Germany 
and Austria have given fresh impulse to this promising new 
branch of industry. In spite of the difficulty of obtaining 
materials 150,000 kilos of methyl rubber are produced monthly. 
It was not a t  first a wholly satisfactory substitute, for it became 
oxidized in air and was somewhat refractory in the process of 
vulcanization. These objectionable qualities have, however, 
been in large part removed by improvements in manufacture. 
By the addition of other substitutes a useful hard rubber, it  is 
said, is now produced, equal in firmness and durability to  the 
natural product, and 20 per cent better for electrical insulating 
purposes. The accumulator boxes used in submarines are made 
of this hard rubber. ,Soft rubber is more difficult to make. 
At ordinary temperatures the product is not elastic but leather- 
like. It becomes elastic as its temperature is raised. The 
addition of dimethyl aniline and toluidine increases the elasticity 
of the manufactured material. It is now used for tires for heavy 
road motors. A factory of large extent has been built a t  Lever- 
kusen, capable of producing 2000 tons annually. 
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CORROSION OF BRASS TUBES 

Two cases of condenser tubes of brass which had been badly 
corroded by electrolysis, says Engineering, were examined by 
the Materialpriifungsamt, near Berlin, in 1916. One of the 
brasses originally contained the following percentages of metals : 
copper, 70.5; zinc, 28.8; lead, 0.21; tin, 0.28; iron, 0.08. The 
corroded alloy contained copper, 97.4; zinc, 0.69; lead, 0.06; 
tin, 0.46; iron, 0.08. The other brass gave the following analysis: 
copper, 59.2; zinc, 40.37; no tin; iron, 0.32; lead, 0.24. The 
corroded alloy had the composition: copper, 96.76; zinc, 1.29; 
no tin; iron, 0.10; lead, 0.05. In  both cases, hence, the corrosion 
had bleached out the zinc and had also diminished the small 
percentage of lead, while there was little or no change in the iron. 
That the ordinary water of the supply main may give rise to  
considerable differences of electric potential is shown by the water 
of Charlottenburg, a suburb of Berlin. In this water, couples of 
zinc and brass acquire a potential difference of 0.888 volt. In. 
view of the actual wide uses of substitutes for metals and alloys, 
the Prussian government has drawn attention to this danger of 
electrolysis. 

TOOL STEELS 

Two varieties of tool steel are described in folders sent out by 
Messrs. Edgar Allen and Co., Sheffield. One of these, known 
as Red Label, is a tungsten crucible steel for twist drills, taps, 
milling cutters, and similar tools. It possesses the qualities of 
deep-hardening and density of structure, and, as compared with 
ordinary carbon tool steels, shows from 7 5  to roo per cent more 
torsional resistance; and, though it is not a high-speed steel, i t  
will take a much higher friction heat than ordinary carbon 
steel. After being heated carefully and thoroughly to darkish 
cherry-red, say 1400' to  1436 O F . ,  it is hardened in clear water a t  
about 60' F. though small sections may bahardened a t  an even 
lower temperature. The second steel, K go, is intended for tools 
in which extreme accuracy is required, and with it the expansion 
and contraction ordinarily set up in the hardening process are 
stated to be practically eliminated. It should be heated slowly 
and thoroughly to a cherry-red heat, say 1436' to 1472O, and 
quenched in oil. Both steels are sent out annealed and ready for 
machining. 

COMPRESSION STRENGTH OF GLASS AND QUARTZ 

Some new experiments on the crushing strength of glass and 
quartz conducted by G. Berndt, Berlin-Friedeman, were com- 
municated last December to the Deutsche physikalische Gesell- 
schaft. The experiments were made on the Amsle testing 
machine, maximum load 30 tons, first with cubes of the glasses 
and quartz and then with cylinders. It was observed that when 
cubes were used the strength decreased as the cube edge was 
increased, in steps from 5 mm. up to 15 mm.; the cylinders 
afterwardsused had a diameter of 5 mm. and the same height. 
The faces were either all polished or only those faces were 
polished to which pressure was applied; this made little difference 
and the rate of applying the load had likewise little effect on 
the results. With stained glass, but well annealed, the strength 
was smaller by IO per cent with quick loading than with slow 
loading. The final crushing to powder took place with almost 
explosive violence. A borosilicate glass showed an average 
strength of 15,200 kg. per sq. cm. when strained and a higher 
average of 16,900 kg. (maximum, 18,400 b,) when well annealed. 
In  the case of quartz the crushing strength was smaller by 
25,000 kg. per sq. cm. when compressed parallel to the optical 
axis than when the pressure was a t  right angles to the axis 
(25,000 kg. to 27,000 kg.). These values for quartz are somewhat 
higher than those found by Winkelmann, but lower than those 
found for glass. 

. 

FATS AND OILS IN GERMANY 

Before the war, says the Zeitschrift f u r  angewandte Chemie, 
the annual production of vegetable oils in Germany was about 
20,000 tons of animal fats, exclusive of cheese, about ~,ooo,coo 
tons, of mineral oil some 150,000 tons. To meet the demand 
there were imported 270,000 ton? of animal fats, 570,000 tons of 
vegetable oil and I,OOO,OOO tons of mineral oil. The demand 
for animal fats may be satisfied by home production which in 
times of peace may be greatly increased. Among the imports 
of animal fats, American produce figures largely. Vegetable 
oil came for the most part from overseas, but largely in the 
form of fruit from which the oil was extracted in Germany, such 
as linseed, rapeseed, cottonseed, palm kernels, soy beans, sesame, 
etc. These have been imported from Africa, South and East 
Asia, and the Argentine. In  recent years, oil instead of soy 
beans has been imported from East Asia. The chief source of 
mineral oil has formerly been the United States; in future it is 
likely to be Roumania. 

DAMASCENE STEEL 

In the Middle Ages, Indian steel, famous under the name of 
damascene steel, was a product of great importance. A note 
on the subject by Col. N. T. Belaieus appears in the Journal of 
the Royal Society of Arts The Hindoos. particularly, seem to  
have excelled in the manufacture of iron and steel, and the famous 
wrought iron pillar a t  Delhi and other instances of their skill 
still exist. In some of the specimens high carbon crucible steels 
were undoubtedly used. Small cakes of the steel were ex- 
amined by RCaumur and also by Faraday whose investigations 
led to useful results. The fine watering of these Damascus 
blades shows the great amount of mechanical treatment to which 
they were subjected, the Oriental maker never exceeding a 
temperature of about 700' C. From the point of view of after- 
war trade, the damascene process is of considerable interest. 

CHINESE PENCIL FACTORY 

An Anglo-Chinese enterprise has been started in Shanghai 
to manufacture lead pencils. This is the first undertaking of 
this character in China though there are several such factories 
in Japan. The raw materials used a t  present are American 
wood and graphite, while the machinery was made in Japan. 
Though the factory is a t  present on a very moderate scale, the 
possible output is estimated a t  100 gross pencils per day and 
there seems to be no reason why these China-made pencils 
should not compete successfully with the foreign-made 
articles chiefly imported from enemy countries before the war. 
It will, a t  any rate, be possible to turn out a very cheap article 
and the quality promises to be sufficiently good to satisfy the 
needs of the China market. 

JAPANESE-CHILEAN NITRATE ENTERPRISE 

I t  is reported by the Japan  Advertiser that efforts are being 
made to undertake an enterprise for the working of niter deposits 
in Chile under Japanese and Chilean joint management. There 
has been a steady increase in the import of Chilean niter into 
Japan. In  1914 it amounted to no less than 24,000 tons, but 
the'figure for last year increased to 53,000 tons. At present the 
total consumption of niter in Japan amounts to about 60,000 
tons. It is said that to obtain this quantity by working deposits 
in Chile requires a capital of no more than $I,OOO,OOO and some 
Tokyo business men are making efforts to undertake the enter- 
prise in cooperation with Chilean business men. The Chilean 
government sold 15 niter concessions by tender on August I, 

1918. 
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DRYING OVENS 

Gas-heated drying ovens for enameling, lacquering, core 
drying, armature drying, and other operations carried out a t  
temperatures up to 500’ F. are described in a list published by 
the Davis Furnace Company, of Luton, England. The most 
usual types are the double-cased, with two casings, the inter- 
vening space being packed with z in. of non-conducting material 
and the products of combustion circulating through the heating 
chamber on their way to the flue outlets ; and the treble-cased, 
in which the space between the two outer casings is packed 
with non-conducting material and the products of combustion 
circulate round the inner casing, so that the burnt gases do not 
come in contact with the work to be heated. Natural draft 
burners consuming gas a t  ordinary main pressure are employed 
for heating, though the burners can be modified to use producer 
gas when necessary in places where town gas is not available. 
A thermometer is provided in each oven for temperature regula- 
tion which can be accurately effected. To facilitate handling 
and reduce transport charges, the ovens, the double-cased type 
of which are made in various standard sizes ranging up to 9 
ft. by 6 f t .  by 6 ft. over all and the treble-cased up to  6 f t .  by 
5 f t .  by 7 ft., are supplied in sections to be bolted together on 
arrival. 

RIVETING RECORDER 

There is danger in riveting steam boilers by hydraulic pres- 
sure that the pressure on the cup may be released before the 
shank of the rivet has had time to cool. In  such an event the 
plates may spring apart to such an extent that the shrinkage 
of the rivet in cooling is not sufficient to ensure a tight seam. 
In a German technical paper a description was recently pub- 
lished of an automatic recorder designed to  overcome this 
possible defect of hydraulic riveting. Pressure upon the warm 
head of the rivet is transmitted through piping to clockwork 
and sets a pointer in motion until the required pressure is reached. 
This pressure is kept constant until a predetermined number 
of seconds has passed when a red pointer indicates that the 
pressure may be released and the pointer returns to zero. This 
result is graphically recorded upon a traveling paper band from 
which the pressure and the period of compression can easily be 
read. 

PLATINUM SUBSTITUTE 

A platinum substitute tested, according to the Chemical Trade 
Journal, in Amsterdam, was an alloy of 89 per cent of gold with 
I I per cent platinum. This material, called fibtino, withstood 
sulfuric, hydrochloric, and nitric acids, and other reagents used 
in chemical work and was unaffected by heating for 1/2 hr. 
in a smoky petroleum-gas flame. It proved equal or superior 
to platinum in ware for the chemist’s laboratory except for the 
large loss by corrosion when used in contact with a mixture of 
sulfuric and nitric acids. 

NEW SOUTH AFRICAN INDUSTRIES 

During the year 1917, the following new industries, according 
to the Report of the Industries Advisory Board, are known to 
have been initiated in the Union of South Africa and, in many 
cases, to  have commenced production: manufacture of calcium 
carbide, chloride of lime, alcohol motor fuel, shoe and floor 
polishes, sulfate of ammonia, asbestos, arsenic, starch from 
maize, paints and distempers from local materials, glue and size, 
wax, also tin and antimony, smelting, wattle bark extraction, 
and detinning of scrap tin. In addition, a cement factory 
capable of manufacturing 7 2 0 , 0 0 0  bags of 188 lb. each has 
commenced work near Mafeking. 
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AEROPLANE CONSTRUCTION 

A catalog issued by Messrs. Accles and Pollock, Birmingham, 
gives full-size illustrations, with equivalent diameters of the 
special sections of weldless steel tubing they make for aero- 
plane construction and other purposes. The sections are to be 
numbered in hundreds and are of all forms-square, rectangular, 
round-end oval, pointed oval, D, half-round stream line, etc. 
There are tables giving the areas of sections of circular tubes 
and the approximate weight in lbs. per f t .  of all outside diameters 
from in. up to any size in 16ths for Imperial standard gauges 
No. 6 to  No. 26 ,  and illustrations are added of wire strainers and 
other ferrules made from solid drawn weldless steel tubing and 
of various polished aircraft parts manufactured by the firm. 

NEW STEAM MOTOR 
A new form of steam motor which is expected to  supersede 

the internal combustion motor has been invented according 
to the Danish press, by a well-known Danish engineer. The 
new motor is mobile and the steam is supplied by pumping 
water intermittently into a spiral where it is vaporized by a 
blowpipe flame. The water circulates and is used again as in 
a motor cooler and in much the same quantity. The motor has 
three cylifiders but has the same effectiveness as a six cylinder 
internal combustion motor. It does not weigh more nor occupy 
more space than an ordinary benzene motor. It is capable of 
using the most inferior crude oils as fuel. It is simple in working, 
can be easily contro!led, and is said to be specially suitable for 
use in fishing boats. Patent rights have been sold both in 
Norway and Sweden. 

A NEW PLASTIC COMPOUND 

The noninflammable and odorless plastic material described 
in a late French patent is made from gelatin, glue, or other 
animal product by the action of suitable chemicals. After 
melting the gelatin or glue on a water bath a t  about zoo’ F., a 
decoction of hop flowers is prepared and added in a mixture 
with dilute oxalic acid. Impurities are thus caused to  settle 
a t  the bottom. The liquid gelatin is poured into sheets or 
strips, dried in cold air, and then colored with natural or artificial 
dyes. The sheets are then treated with a bath of 2 5  to 30 per 
cent or more each of formaldehyde, water, and alcohol, with a 
little oxalic acid, tannin, and glycerin, after which they are 
dried in hot air. 

IRON AND STEEL TRADE OF ADEN 

The iron and steel trade of Aden can not be considered as 
large nor as offering a growing opportunity for manufacturers, 
but, due to the cessation of practically all civilian building, 
owing to the difficulty in getting material, a field will be open to 
manufacturers who can make prompt after-war deliveries. 
The iron and steel used a t  Aden is principa!ly for construction of 
lighters and buildings, for the repair and maintenance of small 
plants used for manufacture of ice and condensing of water, and 
for repairs to ships. The slight increase noted recently in 
impoIts of nails, rivets, washers, etc., is due largely to the fact 
that as no material is obtainable for construction of new lighters 
it is necessary to make extensive repairs to the present lighters. 
The decrease in imports of “bar and channel iron” and “beams, 
pillars, etc.,” indicates how the normal demand for building ‘ 

materials have fallen off. Several builders have expressed a 
desire to import iron and steel for building purposes from the 
United States, but have been deterred by the high freight rates 
and the cost of material. 


